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Claims 16^5, 54, 59-61 and 63-66 are pending in this application. 
Claims 1-15 and 46-53 were previously cancelled. 
Claims 55-58 and 62 are cancelled by this Amendment. 

New independent claims 63-66 have been added. They correspond to previously presented 
independent claims 16. 30, 38 and 59 as set forth in the last Amendment, but with the incorporation of 
the allowable subject matter of previously presented dependent claim 56 (the epoxy-reactive polymer .s 
a carboxylated vinyl acetate-ethylene terpolymer emulsion). Therefore these new claims should be 

allowable. ^ . * ♦u^ 

Similarly independent claims 16, 30. 38. 64 and 59 have been amended to also .ncorporate the 

allowable subject matter of previously presented cla.m 56. which is hereby cancelled. In addition, these 

independent claims have been further amended to delete the recitation Inserted in the previous 

Amendment that the epoxy-functional polymer contains 10 or more pendant epoxy moieties. However. 

it is believed that recitation is unnecessary to distinguish over the cited prior art in view of the msert.on 

of the allowable subject matter specifying that the epoxy-reactive polymer is a carboxylated vinyl 

acetate-ethylene terpolymer emulsion. Therefore all of the remaining claims are believed to be 

patentable over the cited prior art of record. 

With regard to the outstanding double patenting rejections, claims 16^37 stand provisionally 
rejected under 35 U.S.C. 101 as claiming the same invention as that of claims 22-35. 42 and 48-54 of 
co-pending Application No. 1 0/893.209. However, in light of the foregoing amendments to all of the 
independent claims in this application and recent amendments to co-pending Application No. 
10/893,209. the basis for this rejection has been overcome. 

Claims 38-45 stand provisionally rejected on the ground of non-statutory obviousness-type 
double patenting as being unpatentable over claims 55-62 of co-pending Application No. 10/893.209. 
To meet this objection, a terminal disclaimer is submitted herewith. 

Claims 16-32 and 3045 stand provisionally rejected on the ground of non-statutory 
obviousness-type double patenting as being unpatentable over claims 12 and 21-46 of co-pending 
Application Serial No. 10/893.094. The provisional rejection is based In part on the assertion that the 
"azetidinium-functional polymers are epoxy-functional polymers". However, this is not correct. More 
specifically, azetidinium resins are based on the reaction of secondary amines with epihalohydrin 
(Gpichlorohydrin is the most common reactant used) to fomi a tertiary amine which will fomi a ring to 
quatemize the nitrogen: an azetidinium ring. Although formed from a reagent that contains an epoxy- 
functional group (epichlorohydrin). the polymer no longer contains an epoxide ring, but instead an 
azetidinium ring. On the other hand, epoxide resins are based on the reaction of tertiary amines v^h 
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epihalohydrin (i.e.. epichlorohydrin) to result in the direct quatemlzatlon of the nitroger, and the add^or, 
Of the epoxide hr,g to the motecule. These reslr^s have an epoxide fur^ctional group and are unstable .n 
this fom, (very reactive). The resins are acidified with hydrochloric acid to form the rr^ore stable 
chlorohydrin form. The resin can be converted back to the reactive epoxy form w.th a base. 

The differences between azetidinium resins and epoxide resins are further illustrated in the 
attached pages 16-17 and 20-21 of the text Wet Strength Resins and Their Applications" . which was 
incorporated by reference at page 4 of Applicants' specification. Based on the foregoing explanation. ,t 
is believed that the differences between the claims of this application and the those of the cited co- 
pending application are not obvious and that a terminal disclaimer is not appropriate. 

It is therefore believed that this application is now in condition for allowance and such action is 

earnestly solicited. . . ^ 

Please charge any prosecutional fees which are due to Kimberly-Clark Worldwide. Inc. deposit 

account number 1 1 -0875. 



The undersigned may be reached at: (920) 721-3616. 



Respectfully submitted, 

MIKE THOMAS GOULET ET AL. 



By: 




Gregory E.*Cro 
Registration No.: 27,542 



CERTIFICATE OF TRANSMISSION 

I Judy Garot. hereby certify that on June 26. 2006 this Amendment an** ^ five-PaS® f f^^^^^ 

b^ng faSimile transmitted to the United States Patent and Trademark Office. Fax No. (571) 273-8300. 

Typed or printed name of person signing this certificate: 



Judy Garot 



Signature: 
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Committee Assi^omeat No. 



Lock L. Cbiin, Task Group Chairman and Editor 
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16 

wise their principal reactive functional group (9. 10), anfl tney may 



expulsionof chlorideion, toform a gly^^^y^.^^'^'^P^^'J^'^^^^ This term le- 



« — „, ^ PAB «^ - APE 

uDci deneiid more on the dilfcreiices belwem uendimiim and epi»i* lesins mim ™ 
ogy is organized around the functional groups. 

Classes of Polymeric Amlne-epichlorohydrln Resins 

PolyanUdes and Other Condensation Polymers 
Secondary amine-based azeti«iilum resins 
Saturated and aromatic acids 

In the original patents (i, 2> for wet-strength «sins of this class, the polyamides were b^«l 
on smrL aliphatic dicart«,xylic acids and polyalkylenepolyannnes twop"" 
mary amine groups and at least one secondary amine S'o-P-^^-^f 
cial resin, derived from adipic acid and dieihylenetriamine CDETA) (Figure 2.2). 



„n ^.s conn^cHon. ^ Be n^entU^ ^ He «nn -epo^ian- c^U>,ncnfy refers ,o ^ conversion of a 
double hond to an epojdde, 

O 

The attachmtnt ofQ glycidyl group to an amine. 
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'l-NHCH^CHj N-CHfiH/IH'CO{CH^jCO-]^' 

CHjCHOHCH^Cl 
+ 

'l~NHCH^CH^-N'CH^CH/fH'CO(CH^,CO'}^' 

\ / 

CHOH 

Figure 2.2. Formation otAdlplcAcld-DETA Poiyamide^plchlorohydrln Resins 

In most known commercial PAE resins* the acid moiety (C^ or below for reasons of 
solubility) is derived eitber from the dicarboxylic acids themselves (1,2) or their esters (IJ ): 

Heat 

EOOC'(CH^^'COOR i- H/^(C^H^NH)^ H ^ 

- 2 ROM 

>t'NM(CH^NH)^^€0^(CH^^^C<y}-. (R=Hor alkyi) 

The patent literature also describes analogous resins based on higher aliphatic diacids 
(12-151 fatty (niono)acid5 (16), alicyclic (17, 18), and aromatic acids (19-24), as well as 
aliphatic acids containing heteroatoms such as oxygen (2) or nitrogen (23-29), 

C^rolactam and 6-aminocaproic acid are components of some polyamide wet-stiength 
resins (30-39) and dewatering aids (40). They will react with either a caibOTtyl or an amine 
end group to fonn an amide group and regenerate a similar end group: 

RCOOH + HJ^(CH^^COOH ^R-CONM^(CH^^-COOH + Hfi 

Copolymerization with aminocaproic acid can introduce amide-containing "spacer" units 
without introducing more amine sites for attaching cpichlorohydrin. Aminobutyric acid and 
its corresponding five-membered cyclic lactam have also been described as polyamide resin 
components (41). Caprolactam is also used alone (42) or as the precursor of complex dibasic 
acids (36, 37, 43, 44) in other wet-su-ength resins and processing aids. Lactones (cycUc es- 
ters) have been described as coteactants with acids and polyamines in the formation of polya- 
mide-polyester resins (45-47). 
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Wet-Strength Resins and Theii- Application 



pentaetbylenehexamine (P£HA). Mixtures of two or more polyamines are also disclosed (24, 
75), as is. the paitia} replacement of a polyamine by a diamine (], 2), Historically, the princi- 
pal polyamine component of polyamide resins has been dietbylenetxiamine (DETA). In the 
United States, at least, th^PAE resins of greatest commercial importance are those based on 
£>£TA, since Food and Drug Administration clearances for their use in food packaging de- 
scribe only D£TA-based resins (76), 

The patent literature describes the partial replacement of the polyamine component by 
diamines (7, 2), atkanolamioes (77, 78), and polyglycols (79) to yield copolyamidc or polyes- 
ter-poly amide resin precursors. Mixtures of separate poly alkylenepoly amines and 
polyalkylenepolyamine-dibasic acid polyamides have been coreacted with epichlorohydrin 
(80-84). In most». the separate polyamine has been a polyetbylenepolyamine, although 
methyltis(aminopropyl]amine has been used (84), 

Basic nitrogen compounds such as ethylenectiamine, added with resin to the pulp^ have 

been.describedas curing accelerators for PAE and PAPAE resins (85)* 
Mo^ficd poIy(aminnaniMc)^epiclUor<ihydrin resins 

At least experimentaltyr poly aminoamicfe precursors have been modified before the epichlo^ 
rohydrin reaction (Figure 2. 1 1), by treatment with dlcyandiamide or guanidine hydrochloride 
(a&), acrylomtrile f57>. aeiylamide (88, 89}, ethylene oxide (90, 91), formaldehyde (92), or 
sodium cbloroacetate (3S). 

Tertiary amme^based epoxide resins 

In these resins, a tertiary amine reacts with the epoxide of epichlorohydrin to form a glycidyl 
quaternary ammonium sail: 



The first condensation polymers to employ this chemistry were based on methylbis(3- 
aiBinopn>pyl)amine (**MBAPA," also known as methyUminobisf»:opyl^ne), which was con- 
densed by heating with urea to give a polyureylene (or Ibioiu^a to give a polythioureyfene) 
(93)^ with dicarboxyMc ac£da or esters to form polyamides (94^96) or copolyamides (97-99), 
or with both to give polyamide-polyur eylenes (100. 101) (Figure 2.7). 



+ 



\ / \ / 

O CI- o 
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■ 

I The glycidyl quaternary ammonium resins ("epoxide" resins) are characterized by high 

I efficiency and high ofiF-machine wet strength. As a class, they can impart more wet-strength 

: than azetidinium resins after oven-curing, and they can develop a higher proportion of their 

ultimate wet-strength during the drying operation. 

If left in the epoxide form as made, these resins can lose their effectiveness because the 
\ epoxide group is hydrolyzed much faster than the azetidinium group. However, their reaction 

: with hydrochloric acid converts the epoxide groups to chlorohydrin groups (102), In the chlo- 

rohydrin form, the resins are stable in concentrated solution for a long time without loss of 
potential effectiveness. They are reactivated just before use, by treatment in dilute solution 
1 with enough alkali to reconvert the chlorohydrin to the epoxide form ( 102)* The stabilization 

I and reactivation are discussed in more detail below. 

I Polyamine (Polyalkylcnepolydmine) Resins 

I A few ainine-epicblorohydrin resins have been described* based on ammonia ( 103, J 04) or 

! methylamine or similar amines (104), alone or in combination with poly amines (105). How* 

I ever* polyamine-based resins have been investigated much more extensively. With a fbwr ex- 

I ceptions» the polyamines are based on C,, C^, or alkylene units, of which the last are of the 

!; most conmiercial importance. 

Polyetbylenepolyamines (poly»C,-polyaiiiiiies) 

I Polyetbylenepoty anune-based resins, e.g., trietbylenetetramine- and tetraethylenepentamine- 

i epichlorohydrin, were among the first to be patented (106). Other examples are based on 

i polyethylenimine (PEL) (107, 108), or (for use in dewatering) polyethylenepolyamine siill 

; bottoms (pentamines and higher) (109). PEL crosslinked with vinylcyclohexene dioxide has 

j also been described (110). From a study of the kinetics of the reaction of epichlorohydrin with 

: ediylenediamine, DETA» and PEI, it has been concluded that PEI for wet-strength applica- 

tions should be as linear as possible (112). Resins of diis class have not become important 
commercially in wet-strength applications because of their modest cost effectiveness. 

A number of resins have been described in which a polyalkylenepolyamine is chain- 
linked to a polymer before the crosslinking reaction with epichlorohydrin. These are more 
numerous among resins based on and higher alkyleneamines. However, 
polyethylenepolyamine-diglycidyl ether precondensates, such as TBTA linked with the 
diglycidyl ether of 4»4'-isopropytidene'^bisphenol, have been described as precursors of 
ichlorohydrin wct-strcngth resins ( 112). 

1,2-Dichloroethane-linked prepolymers from tctraethylenepentamine (^FEPA) or from 
TEPA-adipic polyamide are nonthermosetting resins that (in combination with other poly- 
mers) increase dry strength without imparting wet strength (113). 

Poly(trimetbylene)polyamines (poly-C^-polyamines) 

Bis(3-aminopropyl)amine (also known as iminobispropylamine or IBPA), 
HjNGHjCH^OI^NHCH^CHjCHjNH^, has been reacted with epichlorohydrin to make wet- 
strength resins, both alone ( 114), and as an extended prepolymer made by chains-linking v^th 
1,2-dichIoroethane (115). Poly-C^ (and higher) polyamine-epi products have also been de- 
scribed as auxiliaries such as flocculants (116), 
. j N-alkyl-13-propanediamines have been reacted with epichlorohydrin, directly to make 

paper sizing compositions (11 7J, or witii DEIA-epichlorohydrin and TEPA-epichlorohydrin 
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